CPC USEONLY:
Application #

Qualifies:

Does not qualify:

INITIAL ELIGIBILITY PROJECT APPLICATION FORM

DUE BY DECEMBER 1,

TOWN OF NEEDHAM
COMMUNITY PRESERVATION COMMITTEE
¢/o Park & Recreation Department
500 Dedham Avenue, Town Hall
Needham, MA 02492
www.needhamma.gov/CPC

i. Applicant: MWRA Submission Date: 12/1/16

2. Applicant's Address, Phone Number and Email: 3. Purpose:
(Please select all that apply)

Charlestown Navy Yard [] Open Space
100 First Avenue, Building 39 [ ] Community Housing
Boston, MA 02129 Historic Preservation
Contact Name: ] Recreation
Marianne Connolly (617) 788-1165
4. Project Name: Echo Bridge Railings
5. Project Location/Address/Ownership (Control):
Echo Bridge on Sudbury Aqueduct (Needham/Newton)
6. Amount Requested: $ 250,000
7. Estimated Total Project Cost (IF Different): % 1.44 million
8. Critical Dates: (/7 Applicable)
- continued -
Town of Needham 2 Project Application Form

Community Preservation Application Process form updated 3/14



CPC USEONLY:
Application #

Qualifies:

Does not qualify:

Project Name: Echo Bridge Railings

9. Project Summary: In 100 words or less provide a brief summary of the project:

See attached

10. Community Need: In 100 words or less provide a brief statement of the need for and
the benefits to the community.

See attached

Note: 7his application enables the Community Preservation Committee to review the

request to assess eligibility. You shall be notified by January 1 of your eligibility. If eligible
you will be requested to supply additional information by February 1.

Town of Needham 3 Project Application Form
Community Preservation Application Process form updated 3/14



MASSACHUSETTS WATER RESOURCES AUTHORITY

Charlestown Navy Yard
100 First Avenue, Building 39
Boston, MA 02129

Frederick A. Laskey Telephone: (617) 242-6000

Executive Director Fax: (617) 788-4899
December 1, 2016 TTY: (617) 788-4971

Ms. Patricia Carey

Director, Parks and Recreation _
Community Preservation Act Agent
Needham Town Hall

1471 Highland Avenue

Needham, MA 2459

RE: Community Preservation Act Initial Eligibility Application for
MWRA’s Echo Bridge $1.44 M Railing Reconstruction/Replication Plan

Dear Ms. Carey:

Attached is the Massachusetts Water Resources Authority’s (MWRA) Initial Eligibility
Application to the Needham Community Preservation Committee (CPC) for their review to
determine Initial Project Eligibility as described in the Town of Needham Community
Preservation Application Process. As you know, the Massachusetts Water Resources Authority
(MWRA) is working with the ad-hoc Echo Bridge Railing Committee in seeking Community
Preservation Act funding for a full Reconstruction/Replication for the historic railings at Echo
Bridge from both the City of Newton and Needham Community Preservation Committees
(CPCs). This CPC application is identical to the one filed November 14, 2016 with the Newton
Community Preservation Committee except that the reference on page 2 to the Newton Open

Space & Recreation Plan is replaced with a reference to the Needham Open Space & Recreation
Plan.

The project described in the attached Initial Eligibility Application calls for a $1.44
million full reconstruction plan for the historic railings at Echo Bridge. MWRA is seeking
$250,000 from the Town of Needham and $500,000 from the City of Newton which represents
approximately 52% of the total project cost. The Initial Eligibility Application includes a
complete project description and letters of support from the Newton Upper Falls Historic District
Commission and the Friends of Hemlock Gorge. The Needham Historical Commission
reviewed and approved the Reconstruction Plan at their meeting on November 21, 2016 and will
be following up with a letter of support as well.

Although the need for railing reconstruction has been discussed since the 2007 feasibility
study was completed and is an Action Item in the Needham Open Space and Recreation Plan,
only now with the infusion of community support has the MWRA had the opportunity to submit
a CPC proposal. While we understand the priority of many projects already in the queue, the
pressing need to improve the railings at the lowest possible cost drives the MWRA to
respectfully ask the Needham CPC to consider this proposal with the utmost urgency. MWRA
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staff will be presenting this proposal to the Newton CPC on Thursday, December 8, 2016
requesting “off-cycle” consideration to meet the Needham CPC’s annual schedule.

In the event that MWRA is able to secure funding from both Newton and Needham
Community Preservation Committees (CPCs) and other financial resources are identified, it is
MWRA'’s intention to undertake this work in 2017. If you should need additional information or
have any questions, please call me at (617) 788-1165.

Sincerely,
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G

Marianne Connolly
Senior Program Manager
Environmental Review and Compliance

Attachments
cc: Kate Fitzpatrick, Town Manager, Needham
Brona Simon, MHC
Alice Ingerson, City of Newton
Representative Denise Garlick
Patrice Kish, DCR
Paul Rullo, MWRA
Carmine DeMaria, MWRA
Lee Fisher, Echo Bridge Railing Committee

C:NeedhamCPCSubmittal Cover



Newton & Needham, Massachusetts (For staff use)
Community Preservation Programs date rec’d:
FUNDING REQUEST

PRE-PROPOSAL [_] proposaL

Please submit this completed file directly — do not convert to PDF or other formats, to:

Community Preservation Committee, c/o Park & Recreation Dept., Needham Town Hall,
500 Dedham Ave., Needham, MA 02492 (pcarey@needhamma.gov , 781.455.7550,
www.needhamma.gov/index.aspx?NID=425) AND

Community Preservation Program Manager, Planning & Development Dept., Newton City Hall, 1000
Commonwealth Ave., Newton, MA 02459 (aingerson@newtonma.gov, 617.796.1144, www.newtonma.gov/cpa)

You may adjust the space for each question, but the combined answers to all questions on this page must fit on this page.

Project

e Echo Bridge Historic Railing Reconstruction

I e]I=Ja 4 Echo Bridge, visible from Ellis Street in Newton, straddles the Charles River. It links the mill village of Newton
[Ko]o:\ i [e]'ll Upper Falls to Needham (Reservoir Street) and links DCR parkland on both sides of the river (Hemlock Gorge).

Project

CONTACTS Name & title or organization Email Phone Mailing address

Marianne Connolly, 100 First Ave
Massachusetts Water marianne.connolly@mwra.com | 617-788-1165 | Charlestown, MA 02129
Resources Authority

Lee Fisher, 954 Chestnut Street
Echo Bridge Railing fishberg@rcn.com 617-527-0614 | Newton U Falls, MA
Committee 02464

Project A. CPA funds requested: B. Other funds to be used: C. Total project cost (A+B):
FUNDING $500,000 Newton/ $250,000 Needham |$690,000 (State, MWRA, Donations)| $1,440,000 estimate

Explain how the project will use the requested CPA funds. You may provide more detail in attachments, but your
PROJECT SUMMARY MUST FIT IN THE SPACE BELOW. Use a cover letter for general information about the
sponsoring organization’s accomplishments. Word count for pre-proposal: 100.

Project
SUMMARY

Echo Bridge was built in 1876 to carry the Sudbury Aqueduct over the Charles River at Hemlock Gorge. lts top
surface was designed as a pedestrian promenade with decorative cast iron railings on both sides. Over the course of
140 years these railings have severely deteriorated, exacerbated by poorly-executed repairs made decades ago. A
temporary chain link fence was installed in 2008 for safety reasons.

A feasibility study of the railings was conducted in 2007 by McGinley Kalsow &
Associates of Somerville. It described the conditions existing at that time and
listed various material and method options for railing reconstruction. The
MWRA, in collaboration with interested parties in Newton and Needham, has
selected full in-kind replication of the railing posts and “BWW” rosettes with new
ductile cast iron parts and reconstruction of the rails running between posts
using color galvanized steel piping. A safety screen of 2”x2” steel mesh will be
secured between the railing posts to meet current code requirements, as shown
in the photo to the right. More details are available in the attached
Reconstruction Plan.

The MWRA, as funding recipient, will provide the engineering, contracting, and
project management expertise to conduct the reconstruction project. Ongoing
maintenance of the railings will be performed with funds from MWRA’s
maintenance budget. Future changes to the railings, if needed, will continue to
require review and approval from the Newton Upper Falls Historic District
Commission and the Massachusetts Historical Commission.

-

1



You may adjust the space for each question, but the combined answers to all questions on this page must fit on this page.

Project TITLE

Echo Bridge Historic Railing Reconstruction
USE of CPA FUNDS | e

This project would use a combination of the "reconstruction“ (for the cast iron railing) and "rehabilitation" (for
additional screening to meet current safety codes) treatments in the Secretary of the Interior's Standards.

mg;dsby providing: for Newton, a brief
s .w of www.newtonma.gov/cpa (with
ﬂaa Famiorwmm in the

Echo Bridge is an iconic structure of local, metropolitan, and national significance. It is visited in all seasons by hikers,
commuters, cyclists, friends & families, artists, nature lovers. Reconstruction of the historic railings will enhance the
experience of those who visit and demonstrate a public/private commitment to preservation of historic landscapes.

1. Newton Comprehensive Plan (2007): www.newtonma.gov/civicax/filebank/documents/30752

p78 (p4-10) “About twelve or more Village Centers in Newton are intended to be strongly pedestrian-oriented
areas, including those listed below.” Echo Bridge is listed, in addition to the village of Upper Falls, and the closing of
Cooks Bridge in mid-2016 has underscored the key value of Echo Bridge to pedestrians and cyclists who depend upon
it daily. The pedestrian experience over this Bridge will be greatly enhanced by reconstruction of the historic railings.

2. Newton’s Heritage Landscapes (March, 2010): www.newtonma.gov/civicax/filebank/documents/30750
Cover page showcases Echo Bridge as a Heritage Landscape.
p8 (p5) “Along the riverfront, where recreation would eventually replace industry, the Metropolitan Park
Commission created the Hemlock Gorge reservation with Echo Bridge as its focal point.”
p13 (p10) Charles River Corridor — “Today the bridge has a pedestrian trail on top linking Newton and Needham.”
p50 (p47) Heritage Landscapes Identified By Community: Echo Bridge “Current discussion re replacement railing.”

3. Needham Open Space and Recreation Plan (2007): www.needhamma.gov/DocumentCenter/View/13868
p3 (p9-3) Objective I-D. Preserve Unique Features: “Work with City of Newton, MWRA, state agencies and private
organizations to rehabilitate Echo Bridge... Funding: CPA” (Note: eastern terminus of Needham Aqueduct Trail)

4. Town of Needham Community Preservation Plan (3/14): www.needhamma.gov/DocumentCenter/View/9621

p18 (p18) "A Histonc Preservation Resources and Needs - The 19 listed properties in Town are: Echo Bridge”

\ WMMJM Smm wiiimgand ahiiem wmmenten
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865 Central Ave., Apt 0-506
Needham, MA 02492

1092 Central Ave.
Needham, MA 02492

42 Mayflower Road
Needham, MA 02492

Jack Cogswell
Needham Historical Society, Trustee

j.cogswell@verizon.net 781-444-0852

Jeff Heller,
Needham Resident

Fred Moder,
Needham Resident

jdheller@mindspring.com 781-888-2014

fmoder@verizon.net 781-444-5061

Brian Yates,

of Friends of Hemlock Gorge

Newton City Councilor & President

byates@newtonma.gov

617-244-2601

1094 Chestnut Street
Newton U Falls, MA 02464

Jack Neville,
President , Newton Upper Falls CDC

jineville@comcast.net

617-332-3757

68 High Street
Newton, MA 02464

Ruth Balser,
State Representative (Newton)

ruth.balser@mahouse.gov

617-722-2396

Room 136, State House
Boston, MA




You may adjust the space for each question, but the combined answers to all questions on this page must fit on this page.

Full proposals must include separate, detailed budgets in addition to this page.

Project TITLE

Echo Bridge Historic Railing Reconstruction

___Uses of Funds
Design, permitting, bidding, project management, resident inspection, (performed by MWRA staff) $240,000
Direct Construction Costs (from 2007 study, uplifted to 2016 dollars) $920,000
25% Contingency $230,000
Bond $50,000
D. TOTAL USES (shouldrequal C. on page 1 and E. below)| $1,440,000
s Fund Status
lousces of i (requested, expected, confirmed)
CPA funding — Newton* Request Underway $500,000
CPA funding — Needham* Request Underway $250,000
MWRA (250,000 Bond appropriation and $240,000 in-house services) Committed $490,000
Foundations & Agencies (incl. state Dept. of Conservation & To be requested $50,000
Recreation, Massachusetts Historical Commission, etc.)
Community & Individual Donations Partial commitment $150,000
*NOTE: 2/3 of Echo Bridge is in Newton (320 feet) and 1/3 is in
Needham (185 feet) including landings — See attached maps.
E. TOTAL SOURCES (should equal C. on page 1 and D. above) $1,440,000
ARY A AL OPERATIO R A A BUD 0 e CPA d
Periodic inspection/maintenance $5,000
F. TOTAL ANNUAL COST (should equal G. below) $5,000
MWRA Operating Budget $5,000
G. TOTAL ANNUAL FUNDING (should equal F. above) $5,000

Project TIMELINE

Phase or Task Est. Cost. Season & Year
Design, permitting, bidding, project management , resident inspection |$228,000 June 2017 — March
(10 months) 2018
Construction Engineering Services during construction and Project $1,212,000 March 2019 —
Management November 2018
TOTAL $1,440,000




Project TITLE

REQUIRED.

Echo Bridge Historic Railing Reconstruction

of existing site conditions (2-3 photos may be enough for the pre-proposa
USGS topographical map showing regional location of project; assessors

REQUIRED
for full proposal.

map showing location of the project (in relation to nearest major roads)

current listing/ranking & risk factors for this project

For pre-proposal,
just use page 3
of form.

For full proposal
a separate,
detailed budget
attachment is
REQUIRED.

development pro forma/capital budget: include total cost, hard vs. soft costs and
contingencies, and project management — amount and cost of time from contractors or staff
(in-kind contributions by existing staff must also be costed)

operating/maintenance budget, projected separately for each of the next 10 years

(CPA funds may not be used for operations or maintenance)

non-CPA funding: commitment letters, letters of inquiry to other funders, fundraising plans,
etc., including both cash and est. dollar value of in-kind contributions

purchasing of goods & services: briefly summarize sponsor’s understanding of applicable

Recommended for
pre-proposal.

REQUIRED for
full proposal.

state statutes and City policies

Ky |See separate instructions for 3 attachments required by Newton, analyzing
e |historic significance and showing how project meets national preservation
|standards.

|Full proposal should include the National/State Register listing, in electronic
_|form (omit from required printed copies).

REQUIRED for
full proposal.

B ot HE PR et : gl gt AL R, b
MWRA most recent annual operating budget (revenue & expenses) & financial statement
(assets & liabilities); include both public and private resources (“friends” organizations,

fundraising, etc.)
for project team & manager: relevant training & track record of managing similar projects

from MWRA confirming commitment of staff time for project management and
agreeing to any permanent deed restriction required by Newton & Needham
CPCs as a condition of funding; if such a restriction will be held by the
Massachusetts Historical Commission, please include a letter from MHC agreeing
_|to hold the restriction.

short rvi y Newto‘ Ipmn view am R)
brief property history: at least the last 30 years of ownership & use
environmental mitigation plans: incl. lead paint, asbestos, underground tanks

zoning relief and permits required: incl. parking waivers, demolition or building permits,
comprehensive permit or special permit

other approvals required: Conservation Commissions, Historical Commissions,
Massachusetts Architectural Access Board, etc.

mail con

fir

cost estimates: include site plans & elevations

OPTIONAL.

materials & finishes; highlight “green” or sustainable features & materials

" |Friends of Hemlock Gorge, Newton Upper Falls Historic District Commission
i (12/1/16)
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Built in 1876, this national landmark is a metropolitndestination, as reflected in
the postcards to the right. The historic railing design is integral to the landscape.

Echo Bridge Promenade - 1905

t 1003 by the Rotozraph Co-

Current Railing Conditions: : :
i Temporary chain link 78

& fence mounted on
B concrete pads & tied §
| to historic railing:  §

LS

Spalling cast iron at post base:  Inappropriate repairs &
eroded paint: 2




Echo Bridge Historic Railing Reconstruction

Attachment 1 — Analysis of Historical Significance

Echo Bridge, constructed in 1876-1877 by the Boston Water Board, “possesses integrity
of location, design, setting, materials and workmanship and important associations with the
development of a major water system to serve Boston’s growing population in the late nineteenth
century.” ' Developments like Back Bay and Fenway depended on such water for their growth.

It is 475 feet in length and consists of seven arches, five of 37° span and one of 38” over
Ellis Street in the mill village of Newton Upper Falls. The seventh and largest arch is 130” in
length, “described by F.H. Barrett, a Boston Water Works engineer, as the second longest
masonry arch on this continent and one of the largest stone arches in the world.”! Plans stated:
“The bridge is to be built in a most substantial manner of granite and brick work. The piers,
arches and abutments up to the level of the conduit will be of granite, and above this there will be
a handsome face-brick parapet, formed by pilasters into panels, and capped with a heavy granite
coping, the whole surmounted by an ornamental railing.”> These railings atop the bridge are
made of cast iron and consist of decorative railing posts spaced 8" apart with pipe rails forming
the top rail, bottom rail and crossing intermediate rails. There are decorative cast iron rosettes
halfway between each post.

As eloquently stated in its National Registry Nomination Form, “Echo Bridge is a
graceful and handsomely constructed bridge of granite and brick which adds to the rugged beauty
of Hemlock Gorge. Its purpose was only to carry an aqueduct across the river, but its design was
carefully conceived to contribute to its magnificent site rather than to detract from it.”"

The Gorge was one of the first of five parks acquired by the Metropolitan Park
Commission in 1893 for recreation purposes and as such was part of the conservation movement
which helped to shape metropolitan Boston. The Gorge was praised by Charles Eliot: “At the
Upper Falls of Charles River the stream flows darkly between rocky and broken banks, from
which hang ranks upon ranks of graceful Hemlocks.”® Echo Bridge and the Gorge have served as
a tourist destination for 140 years, as evidenced by old postcards and daily visits today.

The top of the bridge serves as a Promenade connecting the City of Newton and the Town
of Needham and unites DCR parklands on both sides of the river. For some people in eastern
Needham it has long offered the shortest pedestrian path to Boston and Albany Railroad’s
Highland Branch trains into Boston (now MBTA’s D line).

Public Recognition:
According to Massachusetts Historical Commission records, Echo Bridge holds the
following National Register of Historic Places designations (#80000638):
National Register Individual property (NRIND) 04/09/1980
National Register District (NRDIS) 09/04/1986 & 01/18/1990
National Register Multiple Resource Area (NRMRA) 09/04/1986
National Register Thematic Resource Area (NRTRA) 01/18/1990

The bridge is showcased in Newton’s Heritage Landscapes report (3/2010) and a painting
of it resides in Room 205 at Newton City Hall. Numerous local businesses are named after the
bridge. It has been an iconic structure nestled in the midst of our communities for 140 years.

! National Register of Historic Places Nomination Form, Candice Jenkins, MHC, 9/11/1978
% Report of the Joint Board upon the Improvement of Charles River, MPC & State Board of Health, Boston 1896
? Charles Eliot, Landscape Architect, Houghton Mifflin & Co., Boston 1902, page 316

Page 1




Echo Bridge Historic Railing Reconstruction

Attachment 2 — Description of Historically Significant Features

Named the Charles River Bridge when built, it soon earned the name Echo Bridge from
the echo which can be heard reverberating over a dozen times when standing beneath its main
arch by the river’s edge. Constructed of granite blocks chiseled ruggedly to complement the
pudding stone outcroppings in Hemlock Gorge, the bridge delivers a sense of authenticity to both
its function and its graceful form.

\_—=——_‘_—,_——:{:—;7 - BOITON WITER Wowks

The historic railing design
(pictured to the right before it became
obscured by interior fencing) creates an
ingeniously simple but substantial railing
along both sides of the Promenade.

120 cast posts are secured to the
granite copingstones with a threaded rod
that extends from the granite to a cast iron
ball cap at the top of the post. Round iron
rails then slip into holes in the posts
designed to receive them, and rosettes in
the middle of the X design enable one rail
to be continuous while the opposing two
terminate in the rosette, emblazoned with
BWW (Boston Water Works).

As stated in its National
Register nomination form, Echo
Bridge “possesses integrity of
location, design, setting, materials
and workmanship...” The historic
railings are integral to the beauty
of the site and, to their advocates,
are no more optional to the
experience of walking across the
bridge than are the cupolas to the
experience of visiting City/Town Hall.

Page 2



Echo Bridge Historic Railing Reconstruction

Attachment 3 — Summarv & Justification of Proposed Treatment

A detailed discussion of the proposed treatment exists in our six page Echo Bridge Railing
Reconstruction Plan dated November 14, 2016 and attached to the CPC Pre-Proposal. Unlike
speculative reconstruction, the original railing remains in place so we can select the best
preserved posts and rosettes to create forms accurately replicating the historic details shown in
Attachment 2 in modern ductile cast iron castings. This in-kind treatment reconstructs the historic
railings for the benefit of generations to come. The information below is excerpted from our Plan
as a summary and justification of our choice of reconstruction.

In 2007 MWRA funded an extensive study of the railings by McGinley Kalsow &
Associates'. The Report found that more than 50% of the historic railing posts were severely
damaged and, because of the grout that was added and the severe rusting of the railings, half of
the visually sound posts are likely to be damaged during a dismantling process.

Given that the railings have undergone so much deterioration, it is the conclusion of the
MWRA and the Echo Bridge Railing Committee that based on the Secretary of Interior’s
Guidelines for historic properties’, preserving, rehabilitating and/or restoring the railings is not
Jeasible or recommended from cost and structural perspectives. Rather, the Committee’s chosen
solution for the railings at Echo Bridge is to accurately reconstruct the railing with new materials
that replicate the historic design and have an expected useful life of up to 150 years.’

The 2007 Study offered a more expensive alternative of salvaging an estimated 25% of the

posts. The Committee rejected this preservation option for the following reasons:

1. The additional decade of deterioration suggests that even fewer will be salvageable,

2. The non-uniform wall thickness of the old posts means “a marked reduction in their
ability to adequately resist the forces of corrosion and ice jacking” than new ductile
castings. (ref p22ofthe 2007 Study),

3. The labor of sandblasting the interior and exterior of each old post, repairing minor
cracks with welding, examining each post by an architectural conservator, and
applying load testing acceptable to the structural engineer (See pl4 of Study) adds
approximately $200,000 more to the total project cost, whose funding is already far
from assured, and

4. Mixing 140 year old posts with new posts reduces the expected life of the railing
system, and the way it is constructed makes it impossible to swap one post for another
without major disassembly. With CPA funding influenced by the long term viability of
the project, such a mix would undermine any CPA proposals.

For a more detailed discussion of this topic see the Echo Bridge Railing Reconstruction Plan

" “Echo Bridge Safety Improvement Program” McGinley Kalsow & Associates, September 2007.

% 36 CFR Part 68 in the July 12, 1995 Federal Register (Volume 60, No.133) The Secretary of Interior’s Standards for
the Treatment of Historic Properties.

* “Echo Bridge Safety Improvement Program”, Materials Comparison Table, page 29, McGinley Kalsow &
Associates, September 2007.
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RAILINGS AT ECHO BRIDGE
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Echo Bridge Railing Reconstruction Plan

November 14, 2016



Echo Bridge Background

Echo Bridge, officially known as the Charles River Aqueduct Bridge, spans the Charles
River and connects the City of Newton and the Town of Needham. This pedestrian bridge serves
as a conduit for the MWRA’s Sudbury Aqueduct, and was constructed by the Boston Water
Board in 1876. The Aqueduct still operates as an active emergency back-up water supply. The
bridge is 475 feet long, 15 feet wide, and has seven arches, the longest spanning nearly 130 feet
above the river. In 1980 Echo Bridge was included on the National Register of Historic Places
designated by the Department of the Interior through the Massachusetts Historical Commission.
The present original railings atop the bridge are made of cast iron and consist of decorative
railing posts spaced 8 feet apart with pipe rails forming the top rail, bottom rail and crossing
intermediate rails. There are decorative cast iron rosettes halfway between each post.

Present Conditions of Original Railings

The original railings have undergone severe deterioration from freeze-thaw actions and
corrosion over the years. Efforts were undertaken to stabilize segments of the railings by
partially filling the posts with a cementitious grout and then welding the cast iron ball tops to the
post. This cementitious grout not only trapped moisture but also gave a surface for ice-jacking to
take place. There is ample evidence of detached and missing railing components that further
worsen their condition. The deterioration has advanced to a point where the reliability of the
entire length of the original railings cannot be deemed adequate to maintain a contemporary
standard of public safety.

In January 2008, the deterioration of the railings
prompted MWRA to install temporary chain link fencing as a
backup measure for public safety. The 1-inch mesh black chain
link fencing is tethered to the original railings by tubular
members at regular intervals to provide lateral stability for the
fence.

In 2007, MWRA funded an extensive study of the
railings by McGinley Kalsow & Associates'. The Report found
that more than 50% of the posts were severely damaged and
because of the grout that was added and the severe rusting of the
railings, half of the visually sound posts are likely to be damaged
during a dismantling process.

Fractured Post

! “Echo Bridge Safety Improvement Program” McGinley Kalsow & Associates, September 2007.



The Study documents extensive corrosion inside
the cast iron posts and estimates that 21% of the BWW
rosettes have spalled at the bottom or rusted at the rail
pipe joints beyond repair. This number will also
significantly increase during any disassembly process. In
addition, 5% to 23% of the railings have rust corrosion,
reducing the mechanical strength of the rail and its
connections. More importantly, the most severe corrosion
is on the inside of the pipes where it is not visible.
According to the Study, because of extensive corrosion
where the rails are connected to the cast iron posts and
rosettes, freeing these joints without damage to one part
may be impossible in many cases. Cast Iron Spalling at Rosette

MWRA Stewardship

MWRA'’s mission is to provide reliable, cost-effective, high-quality water and sewer
services that protect public health, promote environmental stewardship, maintain customer
confidence, and support a prosperous economy. MWRA was created by the legislature in 1984
and inherited operations and facilities beginning in 1985 from the Metropolitan District
Commission, a century-old department of state government. MWRA's long-term business plan
emphasizes improvements in service and systems and includes aggressive performance targets
for operating “active” water and wastewater systems and maintaining new and existing facilities.
Echo Bridge is considered an “emergency back-up” facility and therefore not considered a full
active facility. Parallel to MWRA's goal of carrying out its capital projects and operating
programs is its goal of limiting rate increases to its customer communities. The need to achieve
and maintain a balance between these two goals is a critical issue facing MWRA and is reflected
each year in its proposed budget. Therefore, MWRA is not in a position to dedicate MWRA
ratepayer dollars to fund an historic railing project estimated to cost over $1.2 million.

In July 2016, recognizing this lack of financial resources, the MWRA proposed a new
durable, self-supported interior galvanized steel railing system (Option 4) to the Newton Upper
Falls Historic District Commission. During the July meeting the Commission directed the
MWRA 1) to use good faith and best effort to work with the city of Newton and the Town of
Needham to obtain a Memorandum of Understanding to restore the historic railings, and 2) that
the Commission will review and approve the final details of the replacement railing Option 4,
that has now become Option 4 b.

Formation of the Echo Bridge Railing Committee

The ad-hoc Echo Bridge Railing Committee (the “Committee”) formed to lead the effort
to raise public attention and funds to replicate the historic railings. Based on the 2007 study and
MWRA estimates, the Committee expects that $1,200,000 will be needed to reconstruct the
bridge and landing railings (not including MWRA engineering services for project management
and construction management costs estimated to be $240,000). Made up of residents from the
City of Newton and the Town of Needham, the Committee refined the proposed project. The
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Committee is made up of the following local residents: Lee Fisher, Andrea Downes, Karen
Osborne and Brian Yates of Newton and Jeff Heller from Needham. MWRA assists the
Committee in preparing materials necessary in preparation for the Community Preservation Act
(CPA) applications and provides information as needed. As the Owner/Manager of Echo Bridge,
MWRA is submitting this Proposal to the Newton Upper Falls Historic District Commission and
Needham Historical Commission in November for approval so that CPA applications can be
submitted to each municipality. The Committee will also be submitting this Plan to other
potential community, agency, and foundation fundraising campaigns.

Construction Methodology for Reconstruction

Given that the railings have undergone so much deterioration, it is the conclusion of the
MWRA and the Echo Bridge Ralhng Committee that based on the Secretary of Interior’s
Guidelines for historic properties’, preserving, rehabilitating and/or restoring the railings is not
feasible or recommended from cost and structural perspectives. Rather, the Committee’s chosen
solution for the railings at Echo Bridge is to accurately reconstruct the railing with new materials
that replicate the historic design and have an expected useful life of up to 150 years.>

1. For the posts and rosettes, the Committee is choosing to stay with cast iron rather than
use carbon steel, aluminum or fiberglass materials also listed as material options in the 2007
study (see Table 1). A modern ductile cast iron will be used rather than the original “gray” (ref.
p22 and 30 of the 2007 Study) cast iron because ductile iron is superior in that it has high ductility
(i.e. less brittle) as well as higher strength. The posts and rosettes will be cast from molds

identically replicating the existing historic components.

2. The pipe railings and cross bars will be made
out of color galvanized manufactured steel. The
diameters of the existing pipe railings are standard
manufactured steel pipe sizes, making this a cost
effective solution (ref. page 27 of Study).

3.27x2” 10 gauge steel mesh panels will be
attached to the new historic railing to bring the railing
into state and local safety code compliance. The picture
to the right provides a conceptual view.

4. All cast materials will have a black shop-
applied industrial paint coating inside (ref. p14 of Study)
and outside, providing a ~15 year life before needing
painting. (ref. p24 of Study). All steel materials will be
shop coated with a color galvanization process in a
black color to match the historic color.

/

2 36 CFR Part 68 in the July 12, 1995 Federal Register (Volume 60, No.133) The Secretary of Interior’s Standards

for the Treatment of Historic Properties.

* “Echo Bridge Safety Improvement Program”, Materials Comparison Table, page 29, McGinley Kalsow &

Associates, September 2007.




The 2007 Study offered a more expensive alternative of salvaging an estimated 25% of
the posts. The Committee rejected this option for the following reasons:

1. The additional decade of deterioration suggests that even fewer will be salvageable,

2. The non-uniform wall thickness of the old posts means “a marked reduction in their
ability to adequately resist the forces of corrosion and ice jacking” than new ductile
castings. (ref. p22of the Study),

3. The labor of sandblasting the interior and exterior of each old post, repairing minor
cracks with welding, examining each post by an architectural conservator, and
applying load testing acceptable to the structural engineer (ref. p14 of Study) adds

approximately $200,000 more to the total project cost, whose funding is already far
from assured, and

4. Mixing 140 year old posts with new posts reduces the expected life of the railing
system, and the way it is constructed makes it impossible to swap one post for another
without major disassembly. With CPA funding influenced by the long term viability
of the project, such a mix would undermine any CPA proposals.

MWRA will be responsible for construction of the new railing in accordance with
Massachusetts public construction bidding requirements and award the project to the lowest
responsible bidder. MWRA will recommend including contractor qualifications within the
specifications. Once awarded, the contract will follow the typical sequence of field verification
of dimensions, shop drawing submittal and review, fabrication of materials, followed by
installation. The specifications will limit the Contractor to work to one length of the rail,
approximately 475 linear feet and to maintain pedestrian traffic on the other half. The total
construction contract will be awarded for approximately 10 months with approximately 3 months
of active construction on the Bridge.

The 2007 Report estimated the costs for reconstruction to be $892,288 including a 25%
construction contingency. Inflated to 2016 dollars, the reconstruction cost is estimated to be
approximately $1,200,000.00 (plus $240,000 for MWRA in-house engineering services

including project management and construction management) not including inflation to the date
of installation.



Table 1

Material Comparison Table
(Comparisons are to original cast iron materizl )

Comparison Cast & Ductile fron Carbon Steed Alurlnam Reinforeed Polyester (Fiberglass}
Criteria
Higtorieal ¢ Replicates ariginal historic material + < Stmilar materisl to cast ron. Wisually very sitnilar to cast iron when Mot g goud substitute for decorative caat iron,
agsthetics. paimied (sharper comers and smoother
¢ Ductile iron is medemn form of cast iron surfae).
with improved ductility.
Aesthetic »  Matches origingl maerdal in weight, *  Higher melting point wakes it more diff Castable - visually replicates molded Castable « visually replicates molded architectural
strength, texture and appearance. (o cast intricale details. Not practical for archirectoral ormamental work. omamental work.
*  Capable of being cast into highly complex detailed ensting of hswric posts. Molds directly from historic featuess,
geometries and details, ¢ indistinguishable from original raitings when
painted.
Structural + °  Good strengty (o weigh ratio. Good for ¢ Srructurally good in wnsion. Appropriate for Lower structueal serength than east iron, but Hon foad bearing use.. Best suited us a fagade
Fhysical posts and structurally meats codes, handrails + guardrails. structurally adequate for posts ormament in noresiructucal applications,
Properties = Not good in tenston. Rails tend 1o have ¢ As post, good structuraliy. Less britthe than cast fron Requires seporate hidden structural post svstem, To
hidden internal corrosion due tw water = Similar thermal espansion a5 cast iron, Mot ecancmical as structural reils with stand static forces as a ral! system.
infileration @ joints. For these reasons, not |« Decreases In volume during solidifisation. Diffieult 1o prevent galvanic corrosion with Cracks when impacted
appropriate for handrails. other meals Twice the thenmal expansion of steel, Similar 1
. Twice the thermal exy of gieal i
Design + = Posts snchorage bovation will match °  10% heavier than ductle iron, Light weight material makes hendling easier. Light weight malerial makes handling easies than
fustallation historical, ®  Galvanizing gives plete coverape, coating than cast fron and lowers Iranspertstion costs cast iron and lowers rengporiation costs,
°  Patemsimolds need 1o consider stuinkage steel internally, externally and at intricate Eusily sssembled and good delivery tine. Intermat structural support system requires longsr
% from conls during fabrication. details. Groater expansion snd contraction requires installation tme and greater complexity than cast
= Factory applied zine costing (galvanizing) careful detalting and gaskets andlor caulked ieon.
provides greater quality comtrol than ficld Joints, Greater ey, ion dnd quires care
painting, Patterns/molds need 1o consider shrinkege as detatting snd gaskets andfor cautked joims.
ireay cools during febrication. Little shrinkage during Fabrication,
Mainwnanece s Relatively limited nafueal corrosion e Zite (Galvanizing) weathers at a very slow Difficult s keep paint on sheminum Uliravioler sensitive unless surface is coated or
i Regular preparation + painting rate. Calvanizing produces s conrlng bondad Reguler preparation + pafnti tuived piginents are in gel eoat,
requized, metallurglostly © sieel, Should not be used with cast iron ralls dues 1o Ttegular Painting + Prop Reguired.
= Difficult wo weld duz 1w high carbon ¢ Lower Maintenarce when color galvanized galvanic action Laveer Materint Mainienamee.
coment and may lead w brittleness. Replacement of caulking and salvanic acrion Gaed resistance to chemigals,
barricrs o
Useful Life e 100-155 years ¢ 20-30 (Not Galvanized} Long life, duruble 10-30 years
Expectanty ¢ 40-60 {Gulvanized) Cust Alum: 100-125 years Vapor inpermeable, will require ventilation detsi} o
Tubing: 50-100 years prevent rusting and short life expectaney of internal
strugiural steel svstem.
Cost ¢ Similar in material cost o curbon steel. ® Very cost effective for handrails, Pipe railing For similar size casting, aluminum is about Approximately 173 the cost 10 cast a fiberglass post

s Least expensive of materials for posis.
¢ Due to necessity of creating molds and
slow production rates, expensive for raif

Is manufactured in standard sizes.

£5-20% higher in marerial cost thai cast ieon

¥s. a ductife fron post, Cost of internal strseturat
steel support posts nod included.

Smal! cost saving compared 1o cast iron when used
wilh concealed steuctural sieed supports.




Option 4b Railing at Echo Bridge Description

If funding for full reconstruction is not realized, MWRA continues to believe that a new
interior, self-supporting, code-compliant railing is the best alternative to adequately address
future long-term safety concerns at the Bridge while not precluding future reconstruction of the
historic railings. Referred to as Option 4b, the railing design is similar to the railings recently
installed at the Massachusetts Department of Conservation and Recreation’s historic Fort Warren
on Georges Island. Like Echo Bridge in Newton and Needham, MA, Fort Warren is also a
property listed on the State and National Registers of Historic Places. MWRA believes that the
Option 4b design recognizes the historical significance of Echo Bridge while minimizing the
structural and visual impacts to the historic railing. (See attachments included in this pre-
proposal.)

The Option 4b design would replace the temporary chain link fence with the installation
of a more permanent architectural railing system on the inside of the existing historic railing in
an attempt to preserve the historic railing and improve safety conditions and maintain pedestrian
traffic at the Bridge. The 42” inch high black galvanized steel railing will be constructed in eight
foot long panels to line up with the existing railing posts. The railing will have 1” by 2” flat bar
posts with a continuous smooth handrail. Panels, required to meet the State Building Code, will
be made of a 2” by 2” 10- gauge steel mesh and attached to the steel railing system. The new
railing will be installed 12” from the existing historic railings and will be attached to the historic
posts to better secure the historic railing. See Option 4b rendering and drawing on pages 8 and 9.

The proposed railing will require 5/8” diameter core holes to be drilled into the existing
concrete walkway 8 inches deep attached with an anchoring system. Coring into the concrete
walkway will not impact the walkway, the historical granite upon which the old railings are
mounted, or the Sudbury Aqueduct’s structural integrity. The cost of the railing and installation
is estimated to be approximately $250,000 and will be funded from a previously approved line
item in a State Transportation Bond Bill for Echo Bridge railing repair, sponsored by
Representative Ruth Balser.

As stated above, it is not clear if and when MWRA will proceed with construction for
Option 4b, (pending the resolution of CPA funding). MWRA has emphasized that the
construction of 4b does not preclude future fundraising for the full reconstruction plan. In the
eventuality of the construction of Option 4b, it is MWRA’s intention to design the panels so that
they can be re-used in a future construction of the historic railings.

If MWRA proceeds with Option 4b, pedestrian traffic across the bridge will be
maintained during construction with temporary barriers installed to separate the work zone from
foot traffic. Fabrication of materials will take approximately three months from approval of
contractor shop drawings and the installation of the proposed rail will take an additional two to
three months.
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1094 CHESTNUT STREET
NEWTON, MA 02464 November 9, 2016

TO: Newton Community Preservation Committee

Needham Community Preservation Committee

I am pleased to support the application of the Massachusetts Water Resources Authority for Community
Preservation Act funding to restore the railings on top of Echo Bridge linking Newton and Needham. |
offer this support as a native of Needham, a resident of Newton Upper Falls for more than sixty years,
the longest serving Newton City Councilor/Alderman, and the Founding President of the Friends of
Hemlock Gorge. Echo Bridge was built in the Nineteenth Century to carry the Sudbury Aqueduct across
the Charles River from Newton to Needham, but its value to both communities far exceeds this
utilitarian purpose. It is the second largest stone arch in the United State, and it provides spectacular
views of Hemlock Gorge Reservation that was one of the key elements of the 1893 Metropolitan Park
Plan created by renowned landscape architect Charles Elliot. Its beauty is enjoyed by residents of the
Newton Upper Falls Historic District (of which it is a key element) and the adjacent section of Needham.
It is listed on the National Register of Historic Places as part of the Historic District and of the Greater
Boston Water Supply System. Unfortunately, the cast iron railings atop the Bridge are severely rusted.
Water has destroyed or damaged many parts of the railings marring the beauty of the site. The project
proposed by MWRA will restore the railings to their original role as a beautiful element of the Bridge.
The Friends of Hemlock Gorge are proud to work in partnership with the Massachusetts Department of
Conservation and Recreation to remove trash and invasive plants from the Reservation and to preserve
and enhance the river banks. The Friends are equally proud to work with the MWRA to mobilize
support for the funding and implementation of the Railings Reconstruction.

Sincerely,

Brian Yates

Newton City Councilor at Large
President, Friends of Hemlock Gorge
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November 16, 2015

To the Chairman of the CPC and
President of the Newton City Council

The 19th century Echo Bridge aqueduct spans the Newton and Needham sides of the Hemlock Gorge and is located in
the Newton Upper Falls Historic District. Echo Bridge is individually listed in the National Register and is significant for its
architecture, engineering and role in the City of Boston’s development of a major water system to meet the growing
need for water after the Civil War. The bridge was constructed to carry a section of conduit of the Sudbury Aqueduct
across the Charles River to the Chestnut Hill Pumping Station and is one of the earliest long masonry bridges in the
United States.

The cast iron railings on the bridge have significantly deteriorated over time and are in desperate need of restoration
from both safety and architectural standpoints. Pedestrians and commuters walk over the bridge daily and the railings
are an iconic “crowning” feature of this highly visible structuge. Conservation efforts, led by Newton Representative Ruth
Balser began more than 10 years ago with the appropriation of $250,000 by the state for the Massachusetts Water
Resources Authority (MWRA) to finance repairs to the structyre. At that time a study to repair the railings was
undertaken by a highly qualified historic preservation architectural firm. The original post-by-post survey and new
engineering work provided by the MWRA construction divisipn have provided a solid foundation for the current project.
The cast iron components will be replicated with new ductilg cast iron castings that will not only preserve the beauty
and architectural details of the railings but also provide a lasting material solution. Unobtrusive screening will be
incorporated into the reconstructed railings to address current building code and safety requirements.

At the most recent Newton Upper Falls Historic District Comymission (NUF HDC) meeting on November 11, 2016, the
commission unanimously voted to issue a Certificate of Appgopriateness for the reconstruction project based on the
application submitted by the MWRA that was developed in gooperation with the city of Newton, the town of Needham,
the Friends of Hemlock Gorge and the Upper Falls communify to undertake the historic railing project. The commission
strongly endorses the unique public/ private partnership thyt has envisioned and prepares to implement the
reconstruction of this precious historic asset.

Therefore, the NUF HDC urges the Newton Community Presgrvation Committee and the Newton City Council to approve
the CPA funding request for the railing reconstruction projegt.

Sincerely,
Donald Lang -
Chair, Newton Upper Falls Historic District Commission .

Xc: Barney S. Heath

Preserving the Past ﬁ' Planning for the Future



